Association of citrullinated proteins with synovial exosomes.
In addition to releasing proteins and mediators, cells also release membrane vesicles (exosomes and apoptotic blebs) into the extracellular environment. Apoptotic blebs contain multiple autoantigens, but few data are available concerning the protein content of exosomes. Exosomes are formed during an immune response and can directly stimulate T cells or bind to dendritic cells. The aim of this study was to identify the nature of synovial exosomes from patients with different rheumatic diseases and to examine their potential autoantigenic content, which may be involved in the induction of an autoimmune response. Synovial exosomes from patients with rheumatoid arthritis (RA), patients with reactive arthritis, and patients with osteoarthritis were purified, analyzed by electron microscopy, and labeled with immunogold to detect IgG and IgM molecules. Autoantigen content was identified by 2-dimensional electrophoresis-immunoblotting and subsequent mass spectrometry. In order to investigate the presence of citrullinated proteins, immunoblotting with anticitrulline antibodies was performed. Citrullinated proteins were observed in all exosome preparations, in contrast to other autoantigenic proteins (e.g., BiP and heterogeneous nuclear RNP A2) that were previously observed in RA and other autoimmune diseases. These citrullinated proteins included the fibrin alpha-chain fragment, fibrin beta-chain, fibrinogen beta-chain precursor, fibrinogen D fragment, and the Sp alpha (CD5 antigen-like protein) receptor. Purification of synovial exosomes led to the detection of citrullinated fibrinogen and citrullinated Sp alpha associated with IgM and IgG. Synovial exosomes contain citrullinated proteins, which are known to be autoantigens in RA. Although immune mechanisms in which exosomes carry citrullinated peptides could play an important role in the induction and distribution of citrullinated proteins, there must be a specific recognition of these proteins that is unique to the RA immune system.